
AD ~Form ApprovedRT DOCUMENTATION PAGE OMB No. 0704-0188

Ia. REPRT SIb. RESTRICTIVE MARKINGS

2a. ECUITY& MM"6104k~w3. DISTRIBUTION /AVAILABILITY OF REPORT
__________________________________ Approved for public release;

2b. DECLASSIFICATION) /DOWNGRADING SCHEDULE d ist r ibut ion unli m ited.

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)
ALFOSM -TUII 8 8 - 1 19 0

6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION
Center for Computational (if applicable)

Sciences and Engineering IAFOSR/NM
6C. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)

University of California AFOSR/NM
Santa Barbara, CA 93106 Building 410

_______________________ ___________ BollingAFB,_DC 20332-6448

Ba. NAME OF FUNDING /SPONSORING T8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable) GatAOR8-l7
AFOSR I NMGrnAFS-807

Sc. ADDRESS (Cit, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
AFOSR NM PROGRAM PROJECT TASK IWORK UNIT
Bid? 410 ELEMENT NO. NO. NO. ,ACCESSION NO.
Boll ing AFB, DC 20332-6448 61102F 2304

11. TITLE (include Security Classification)
STABILITY ANALYSIS OF FINITE DIFFERENCE SCHEMES FOR HYPERBOLIC SYSTEMS AND PROBLEMS IN
APPLIED AND COMPUTATIONAL LINEAR ALGEBRA

12. PERSONAL AUTHOR(S)
Goldberg Moshe and Marcus, Marvin

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year,M;onhDa)1.PGCON
Progress Report FROM5-01 8 8 T007-29- 8 q 1988, July 20 3

16. SUPPLEMENTARY NOTATION

17. . COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identif by block number)

FIED GROUP SUB-GROUP Stability, hyperbolic, difference schemes, eigenvalues,

- numerical range, matrix, partial differential equations.

19. ABSTRACT (Continue on reverse if necessary and identify by block number)

This is a research progress and forecast report covering the research conducted by

Moshe Goldberg and Marvin Marcus during the period of May 1, 1988 - July 29, 1988.

DTIC
ELECTE f
OCT 28 U

20. DISTRIBUTION I AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
03 UNCLASSIFIEDIUNLIMITED 93 SAME AS RPT. 03 DTIC USERS UNCLASS I FI ED

22a. NAMF OF. REONNM9LE INDIVIDUAL 22b. TELEPHONE (include Area Code) 22c. OFFICE SYMBOL
Dr. Arje Nacnan 1(202) 767-5026 1NM

OD FOrm 1473. JUN 36 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE

~ 8 10 2,8 06 3 UNCLASSI FIED



Air Force Office of Scientific Research

RESEARCH PROGRESS AND FORECAST REPORT
GRANT AFSOR-88-01 75

Period: 1 May 1988 - 29 July 1988

Principal Investigators:
Moshe Goldberg and Marvin Marcus

Center for Computational Sciences and Engineering
University of California

Santa Barbara, CA 93106 Accession For
NTIS GRA&I
DTIC TAB
Unamotnced 03
Justirieati-

Distribution/

f 'i Availability Codes
Avaftand/or

IC Dist Special



REPORT OF MOSHE GOLDBERG

During the period May I- July 29, 1988, progress was made under Grant
AFOSR-88-0175 in the following two areas:,

cya'1) E. Tadmor and -M Goldberg managed to unify the two main stability
criteria in a previous paper, "Convenient stability criteria for difference
approximations of hyperbo nitial-boundaryyai IIroblems 11 "(Math.
Comp., 1987, 361-377). This is the content oif a co ing paper,

-- 'Simple stability criteria for difference approximations of hyperbolic initial-
boundary value problems" which is expected to appear in the
Proceedings of the Second International Conference on Hyperbolic
Problems.' >

yb'. RiehardArens of UCLA andM Goldberg have made significant progress
in characterizing multiplicativity factors and other multiplicativity properties
of seminorms on operator algebras. This is done mainly by studying the
kernels of the seminorms. It is anticipated that a preliminary manuscript
will be ready by the end of the summer, 1988.LL



REPORT OF MARVIN MARCUS

In this reporting period M. Marcus completed a 23 page paper, "Symmetry
, properties of higher numerical ranges" (with M. Sandy). This paper is due to

appear in the forthcoming issue of Linear Algebra and Its Applications. Some of
the results of this work were presented by Marcus at the third SIAM Conference
on Applied Linear Algebra, Madison WI, May 23-26, 1988. Related work is
currently under way to determine a complete set of invariants for unitary
similarity in terms of the numerical range. e.g., for n = 3 it is conjectured that:
tr(A) = tr(B), W(A) = W(B), W(adj A) = W(adj B) (adj is the adjugate ) iff A and B
are unitarily similar. Such results are related to the classical criteria of Specht
and Pearcy. M. Marcus also completed and submitted the paper, "Bessel's
Inequality in Tensor Space" (Linear and Multilinear Algebra, to appear). This
paper contains a significant advance on the so called "dominance conjecture"
for Schur functions defined on the cone of positive semi-definite hermitian
matrices. The relationships among the recent results of Bapat and Sunder,
Chollet, and Gregorac and Henzel are also discussed.


